Metabolic conversion of 2-propylpentanal acetals to valproic acid in vitro. Model prodrugs of carboxylic acid agents.
As part of an investigation to test the feasibility of using acetals as precursors of acidic drugs, the dimethyl, diethyl, [2H10]diethyl, and diisopropyl acetals of 2-propylpentanal were synthesized and their metabolic conversion to the anticonvulsant, valproic acid (2-propylpentanoic acid), was investigated. The acetals were incubated with either 10,000g supernatant or microsomes isolated from rat liver. Data from the measurement of the metabolite, valproic acid, with selected ion monitoring gas chromatography/mass spectrometry indicated that the dimethyl, diethyl, [2H10]diethyl, and diisopropyl acetals were substrates. The amount of valproic acid produced from the incubation of 2-propylpentanal diethyl acetal with 10,000g supernatant was reduced by the cytochrome P-450 inhibitor, SKF-525A. The production of acid was also decreased by lack of NADPH or oxygen. These data are consistent with a cytochrome P-450 mediated reaction. 2-Propyl-1-pentanol was the major metabolite identified from microsomal preparations free of soluble fraction enzymes. A deuterium isotope effect calculated as the ratio of the amount of valproic acid produced from unlabeled and [2H5]ethyl-labeled substrate was 1.2. Failure to detect an ester as a metabolite of 3-phenylpropanal diethyl acetal along with the results of the isotope effect studies suggest that the mechanistic pathway of acyclic acetal metabolism involves oxidation of an ether methylene and not oxidation at the acetal carbon.